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ABSTRACT 



This paper discusses the application of computers 
for higher education and describes a philosophy and initial 
application cf an accountability system that can aid in coping with 
the problems of occupationally related schools. Discussed are: (1) 

the role of computers in systems application; (2) the need for 
systems related information: the rationale, the yields of an 
accountability process, and the characteristics of an accountability 
design; and (3) the design model and how it operates, including a 
generalized educational management system, system objectives, the 
sequential-access file entry subsystem, the generalized simulator, 
the automated instructional management system, the guidance model, 
the institutional management information system, and the program 
management information system. System charts conclude the paper. (AF) 
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I. OVERVIEW: 



A. The Role of the Computer in Systems Application 

The greatest future impact of the computer upon higher 
educational patterns exists in its capacity to manage total systems. 
Analyzing well defined systems, the computer can guide the learners, 
professionals, and agencies involved in higher education to methods 
maximized to attain their goals. Sophisticated system- related 
information processing should result in more efficient decision-making 
processes, more relevant instructional management tools, and 
increasingly effective manpower- solving procedures. Such potentials 
can be used to affect present-day higher education, principally by 
providing guidance, accountability and evaluation measures for the 
various constituencies concerned with the education process. Once 
operative, useful information will become available as to what works or 
what does not - where gains occur and where they do not. The criteria 
must be such as to be useful and acceptable to the users of the system - 
not those imposed "a priori" by systems designers. 
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II. THE NEED FOR SYSTEMS RELATED INFORMATION 
A. Rationale 

The pressures on the total educational system are intense. The 
ever increasing number of learners demands new arrangements, additional 
services and teacher training. The question of effectiveness of the various 
programs is paramount. 
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Evidences of major stress are legion. Elementary schools 
are plagued with less than satisfactory levels of achievement for the 
heterogeneous groups of pupils they serve. Schools are faced with the 
problem of adding to their already overburdened operations a vastly expanded 
post high school education as the minimal career requisite of an increasing 
segment of the population. The pressures are critcial, and concern for 
educational excellence in -rural*, -suburban, and. urban institutions is notable. 
Despite this, there exists the incongruous situation of educators tolerating a 
large number of high school and college dropouts, and the even. larger number 
of student failure patterns or extremely low attainment levels throughout the 
academic experience. 

To this waste may be added a lack of relevant occupational training, 
mis directed career and curriculum guidance, and the arbitrary academic 
behavioral objectives fixed by tradition rather than realistic needs. Inflexible 
and inappropriate instructional pacing is often dictated by administrative 

convenience rather than the actualities of student performance. Frequently 

* 

little, if any, use is made of successful innovative educational practices, 
models, and methodologies - due to a lack of information and professional 
know-how. The usual educational establishment is bereft of sufficiently 
rapid feedback on which to base corrections for deficiencies on the basis of 
any combination of the following: inadequacy of environment, resources, 
and methodologies; mismatch of teacher and learner; insufficient prerequisites 



and preparation; poor learner attitudes; or the innumerable other tangible 
.and intangible factors which influence the effectiveness of the.learning 
process. It is of little surprise that talent and funds are eroded by 
inefficiency. Educational planners hope tho sophisticated capabilities of 
modern technology can reverse the pattern. 

B. Systems Related Information Yields - The Accountability Process 

Adequate systems related informational systems contain potential 
for guidance and accountability measures. In turn, the educational accountability 
process for education suggests the capacity, within specified education 
environments, to delineate responsibility for the success or failure of students 
to one or more of the operative factors bearing on the education process. 

The present national commitment to better educational opportunities 
for all young Americans is having an unprecedented impact on the educational 
establishment. The urgency of the goal is viewed as a testimonial to the scope 
of our failure. 

Already the proposals are beginning to mount: more remediation, 
more tutorials, more in-service training programs, more advanced techno- 
logy, more demonstration projects - in short, more money for more of the 
same things we have been doing for the past ten years. Obviously, some 
very important questions will have to be answered before we can in good 
conscience buy our way out of another educational crisis. 
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The urbanologists, social scientists, psychologists, and educators 
point to a multitude of factors that affect classroom performance: diet, 
crowding, racial balance, methods, environment, family life, architecture, 
learning tools. The implication of this outlook is that we can somehow 
solve our educational problems through some yet to be developed technique 
of socio-psychological antisepsis. 

We are not prepared to characterize all our efforts in education 
to date as total failure. Our problem is that we do not know where or 
whether we have failed or not. We have poured millions of dollars into 
hundreds of programs and collected mountains of unusable data. A larger 
investment will only generate more undecipherable data because we do not 
have the capacity to relate the data from one system to data from another 
among the myriad of systems tests administered in our schools. 

A massive, computer-based information system effort to identify 
those means which provide the most usable information and to develop a 

national evaluation system that will best relate the best procedures is 

* 

one way out of the current crisis. Urgent needs in the areas of health 
and housing and poverty do not afford us the luxury of across-the-board 
random experimentation. Sound principles of systems utilizations dictate 
that we stop bending all our efforts to assembling data and that we begin the 
task of genuine assessment. 

A workable educational accountability and evaluation system 
must provide information for each one of its prospective users; an 



individual must be supplied with evaluation data that is explicity relevant 
.to the particular facet of the educational endeavor he wishes to examine. 
Clearly, not everyone perceives the educational enterprise from the same 
perspective. In essence, an accountability information system which is 
not flexible enough to supply a wealth of information, to different groups, 
in formats they will accept, is simply not usable. 

A malleable system design, a readily accessible data base, and 
information for evaluation of education on any dimension relevant to the 
users of a specific system are essential for complex explorations of the 
educational process. These requirements necessitate, then, that the 
information system must be broad-based, be free of the attitudinal and 
value biases of its designers, and yet be sufficiently flexible to be responsive 
to the attitudinal and value biases of its users. 

Simple information, such as a comparison of individual types 
of student achievement against a national norm, has been accessible for 
some time. Evolving technologies, however, have facilitated the growth 
of information systems capable of more sophisticated evaluations. With 
such a system, complex new endeavors are possible; one could, for 
example, look at amalgamations of variables which previously were not 
subject to direct evaluation due to confounding effects. Now one can 
begin to record effects of environmental and strategic variables, in 
combination, on the people being served by a given educational enterprise. 
The results of such a systematic data analysis do not imply any super- 



lative or mandatory pedagogical procedure, but they do provide guidelines 
on the effects of specified combinations of variables on performance in 
the educative process. 

An information system such as that described above can serve 
to establish evaluative baselines that are currently lacking in the educa- 
tional profession. Evaluation is impossible without such guides; an 
information system can supply the criteria for evaluators seeking to 
explore educational processes. 

An educational program is about to be evaluated. What is to 
be the criterion of judgment? Will it be the length of learning time? 

The cost per pupil? In times of war, rapid military training in some 
areas are critical. Then, assuming equivalencies of learning and retention 
it is time as opposed to money that assumes an evaluative priority. 
Similarly, the ratio of pupil- expended time to pupil successes to dollars 
spent might be the major criterion for evaluation of an educational program 

(perhaps the attrition rate is high because the length of time required for 
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completion of the program is too lengthy to meet the pressing needs of an 
active student). Again, in any specific case, what is to be considered too 
much time or too much money? At present, these judgments are often 

y 

based on the intuitive perceptions of an evaluator. An information system, 
however, could provide a baseline. The baselines generated by an 
information system will not serve as overnight cures to educational ills, 
but will supply clues to what can be considered adequate performance in 
specified educational situations. 



If it is asserted that teachers, as professionals, be held 
accountable for an excess of "mortality cases" within the schools, it becomes 
necessary to stipulate the baselines for their guidance. What can the average 
teacher accomplish with a class of specified number, age, sex, racial, 
religious, and socio-economic characteristics found within a given environment? 
From total operating systems, the information system can provide the 
knowledge of baselines structured under specific conditions that will facilitate 
evaluation and accountability in the teaching profession, and in other 
educationally related occupations. 

C. Characteristics of the Accountability Design 

Inherent to the projected design is the belief that it is not enough to 
provide an academic education to a small proportion of our most apt high 
school graduates nor is it enough to provide the more marginal student with 
an opportunity to sink or swim in a college environment, for all too often this 
merely allows another experience in failure. What appears to be needed are 
new instructional techniques which are sufficiently powerful so that they enable 

a much broader range of students to cope more successfully with diverse 
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curriculum than has been true in the past. 

Two continuing broad phases must characterize the systems 
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evolved. The first is to develop an educational format which is appropriate 
to the needs of a relatively heterogeneous student body - and to do this through 
an instructional management program, employing resources and guidance 
growing out of modern educational methodologies. The second phase involves 
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Clearly, the aims and activities are ambitious and difficult to 
obtain. Hope of success rests largely on the belief that by instructional 
management through systems analysis, an operational program which 
realizes significantly greater efficiencies than currently attained is possible* 
As soon as such a model can truly be made applicable to a much wider 
range of students (the regular, the professional in need of upgrading or 
updating, the advanced, the geriatric, the pre-school, etc.) then its signifi- 
cance for all education would increase materially. Further, if the system 

* . 

proves inherently self-improving, and is flexible enough to include inter- 
action with environments not always directly considered as influencing 
education (industry, labor, community, etc. ), then new dimensions in 
education and training may be anticipated. 

The model envisions providing several desirable outcomes: 

1. A generalized self-improving model for instructional 
management applicable to a heterogeneous population in diverse environments. 

2. A test bed for the model applicable to high school and 

post high school populations, including academically and economically 
disadvantaged youngers in occupationally related programs. • 

* ** 

3. A sharper focus on unanticipated needs for 1. and 2. above, 
resulting from empirical feedback following implementation, 

4. A design model which can be a basis for a total system 
applicable to the general needs of education. 

5. A design model which can test alternative routes of higher 
education, in consortiums with public and private sectors not normally 
fully utilized, to advance efficiency and reduce costs of higher education. 

6. A design model which can serve as a basis for the 
development of accountability and evaluation guidelines against which there 
may be established higher standards of efficiency for given dollar expenditures 

7. Provide guidelines for performance contracting and independent 
educational accomplishment audit. 
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